lim.ate can vary substantially over millennia! time scales; the most prominent examples are the ice ages that have periodically occurred over the past several hundred thousand years, Variations in the heat exchange through the surface layer of the ocean play a key . role in these climatic changes. ReliableJ sea surface temperatures (SST) are therefore crucial to the reconstruction and modeling of past oceanic salinity imd density, water column stratification, thermohaline circulation, and ice volume. Particu1ar emphasis has been placed on obtaining records of SSTs during the last ice age because the climatic scenario during the Last Glacial Maximum is often used to test computer models designed to predict forthcoming climatic changes.
On The authors also find that the tropical ocean surface waters generally warmed about 3000 to 5000 years before continental ice sheet melting. These observations lead the authors to empha· fined exponential dependence , of the Mg/Ca ratio on tempera· · ture within single planktonic.·· foraminiferal species only became clear from systematic core-top investigations covering a wide latitudinal range (3, 4) and from species-related cultivating experiments (5, 6) .
These findings were an exciting step toward a new paleqceanographic tool but were, nevertheless, viewed critically. Indeed, factors other than temperature also affect the amount of magnesium incorporated during· foraminiferal shell formation. Inter. species and ontogenetic variations may affect Mg/Ca ratios. Preferential removal . of relatively soluble magnesium-enriched calcitic parts clearly alters the Mg/Ca ratios (7), although recent studies found that during dissolution, Mg/ba and ()180. of planktonic foraminiferal .'shells. change proportionally, thus preserv~g their relation with temperature (8),' Small salinity variations exert a small, positively correlated influence on the Mg!Ca: ratios. Finally, cultivating experiments suggest' an inverse relation between Mg uptake. and pH, with higher Mg/Ca appearing at lower pH. A postu~ated increase of 1 salinity unit and 0.2 pH units in the glacial surface ocean (9) would therefore have no substantial influence on Mg/Ca because the effects of salinity and pH on Mg/Ca woul.d cancel each other.
. Since the initial studies, the Mg/Ca paleothermometer has been further calibrated (6, 10, 11) , compared with other temperature proxies (12) , and validated in a number of oceanographic settings (10, 12, 13) . The Mg/Ca paleothermometer pro-. vides, an accuracy of about ±0.5°C and undoubtedly offers unique advantages compared with other SST proxies. Most im- A glimpse into the past. Measuring both stable oxygen isotopes (8 18 0} and Mg/Ca within planktonic foraminifera (top) allows reliable SSTs to be determined and temporal changes in global ice volume to be assessed (bottom).
The foraminiferal 8 18 0 signal partly reflects changes in ice volume, because water evaporated from the ocean surface and stOred in ice sheets is enriched in 16 (14) , for example, will most certainly contribute valuable new insights {15).
